Lysosome-associated miniSOG as a photosensitizer for mammalian cells.
Genetically encoded photosensitizers represent a promising optogenetic tool for the induction of light-controlled oxidative stress strictly localized to a selected intracellular compartment. Here we tested the phototoxic effects of the flavin-containing phototoxic protein miniSOG targeted to the cytoplasmic surfaces of late endosomes and lysosomes by fusion with Rab7. In HeLa Kyoto cells stably expressing miniSOG-Rab7, we demonstrated a high level of cell death upon blue-light illumination. Pepstatin A completely abolished phototoxicity of miniSOG-Rab7, showing a key role for cathepsin D in this model. Using a far-red fluorescence sensor for caspase-3, we observed caspase-3 activation during miniSOG-Rab7-mediated cell death. We conclude that upon illumination, miniSOG-Rab7 induces lysosomal membrane permeabilization (LMP) and leakage of cathepsins into the cytosol, resulting in caspase-dependent apoptosis.